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(71) We, Black & Decker Limited, a 
British Company, of Harmondsworth, Middle- 
sex, and John Joseph Donnelly, a British 
Subject, of 35, Hepplewhite Close, High 
Wycombe, Buckinghamshire, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to power-driven 
abrasive tools. 

Existing tools of this kind include a housing 
for receiving the drive-shaft of the power- 
unit and a backing plate, which is operatively 
connected to the drive-shaft, for carrying the 
abrasive material. The backing plate is usually 
secured to the housing by a number of retain- 
ing pillars each of which consist of a central 
body-portion of elastomeric material into each 
end of which is arranged an internally-thread- 
ed metal insert Because these inserts are 
secured to the backing plate and to the hous- 
ing by means of screws, there is a risk of the 
parts becoming loosened during operation but 
this was avoided to some extent by the pro- 
vision of lockwashers. However, moulding the 
central body-portion of the pillars around the 
threaded inserts is a time-consuming and costly 
operation due to the need to load the inserts 
within the mould. Furthermore, the fact that 
screws and lockwashers are required increases 
assembly costs. 

According to the present invention a power- 
driven abrasive tool for use with a rotary 
power unit includes a housing for receiving the 
drive-shaft of the power unit and a backing- 
plate which is arranged, in use, for operative 
connection to the drive-shaft, the backing plate 
and the housing being mounted on opposite 
ends of a number of retaining pillars, made 
entirely of elastomeric material, one end of 
each pillar being so shaped that the backing 
plate may be detachably fastened thereto. 

Throughout the specification and claims the 
term 'elastomeric material' should be con- 
strued to cover any material having a degree 
of flexibility and resilience consistent with the 
[Price 5$. 04. (25f>)} 



production of a retaining pillar which can 
withstand the forces exerted when used in a 
power driven abrasive tool. 

The said one end may be shaped for push- 
fitting engagement with the backing plate, and 
may be arranged to engage in a corresponding 
recess formed in the backing plate. A portion 
of the said one end may be shaped to prevent 
relative rotation between the pillar and the 
backing plate. In this case, the portion may 
be of generally rectangular cross-section and 
may be arranged to engage into a comple- 
mentary recess formed in the backing plate. 

Alternatively, the said one end of the pillar 
may be clamped to the backing plate by means 
of a strap member which is itself detachably 
securable to the backing plate. The said one 
end may be formed with a disc-like flange 
which is sandwiched between the strap member 
and the backing plate. In this case, the strap 
member may be formed with a pillar receiving 
orifice the diameter of which is less than the 
diameter of said flange. Conveniently, two 
strap members can be provided each being 
arranged to clamp a pair of said retaining 
pillars. Furthermore, the backing plate may 
be formed with projections which serve to 
locate each pillar on the backing plate and to 
prevent relative rotation therebetween. 

The other end of each pillar may be shaped 
for push-fitting engagement with the housing, 
and may be arranged to engage in a corres- 
ponding recess formed in the housing. A por- 
tion of the said other end may be shaped to 
prevent relative rotation between the pillar 
and the housing. In this case, the said portion 
may be of generally rectangular cross-section 
and may be arranged to engage into a com- 
plementary recess formed in the housing. 

Alternatively, the other end of each pillar 
may be clamped to the housing by means of a 
clamping plate which is itself detachably 
securable to the housing. The said other end 
may be formed with a frusto-conical portion 
which is insertable into an orifice formed in 
said clamping plate, the maximum diameter of 
said frusto-conical portion being; greater than 
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the diameter of said orifice. Conveniently, two 
clamping plates may be provided each being 
arranged to clamp a pair of said retaining 
pillars. Preferably, the backing plate may be 

5 generally rectangular, a retaining pillar being 
mounted in each corner thereof. 

The invention will now be described in 
more detail, by way of example, with reference 
to the accompanying drawings, of which : 

10 Figure 1 is a part cut-away, part sectional 
side elevation of an orbital sander attachment 
secured to an electric power drill; 

Figure 2 is a plan view of the backing 
plate of the attachment in Figure 1; 

15 Figure 3 is an enlarged side elevation of the 
retaining pillars shown in Figure 1 ; 

Figure 4 is a plan view of the pillars shown 
in Figure 3; 
Figure 5 is a plan view of an alternative 

20 backing plate construction and clamping ar- 
rangement; and 

Figure 6 is a section taken on the line A— A 
of Figure 5. # . 

The orbital sander shown in the drawings 

25 consists of essentially a housing 1 on which is 
mounted a rectangular backing plate 2 pro- 
vided at its ends with, a pair of rotatable 
clamping rods 3 and 4. The latter damp the 
ends of a sheet of paper-backed abrasive paper 

30 5, and the paper is thereby held taut against 
a rectangular pad 6, which is secured to the 
underside of the plate 2 by adhesive. The pad 
6 may be made of felt, 'sponge' rubber of any 
synthetic material exhibiting a degree of 

35 resilience. 

The housing 1 of the sander attachment is 
formed with a pair of lugs 7 which engage in 
slots 8 formed in the casing 9 of a rotary 
power unit in the form of an electric drill in- 

40 dicated generally at 10. The slots 8 may also 
serve as ventilation apertures for the motor of 
the drill, not shown. In order to prevent vibra- 
tion between the attachment and the drill, 
the housing 1 is provided with a sliding block 

45 11 formed with engaging tabs 12 which locate 
in slots 13 in the casing 9 of the drill, the 
slots 13 being similar in form to the slots 8. 
Movement of the block 11 is provided by 
means of a manually adjustable knob 14 

50 which passes through the upper part of the 
housing and has a threaded shank 15 which 
engages with a nut-lfte part 16 on the sliding 
block 11. 

Screwed into the drive spindle 17 of the 
55 drill 10 is the threaded shank portion 18 of an 
eccentric counter-balance indicated generally 
at 19. The latter is also provided with a 
counter-weight 20 and an eccentric shaft 21 
which is rotatable within a plain bearing 22 
60 secured to the backing plate 2. An eccentric 
counter-balance of this type is described in 
more detail in our co-pending application No. 
23618/68 (Serial No. 1216239). Due to the 
fact that the shank 1« and the shaft 21 are 
65 laterally offset one to the other, in operation, 



the backing plate 2 will execute eccentric 
orbital movement about the longitudinal axis 
of the shank 18. Consequently each gram of 
the abrasive paper 5 will traverse a small orbit 
so as to present every sharp cutting edge to the 70 

The backing plate 2 is secured to the hous- 
ing 1 by means of four retaining pillars mould- 
ed entirely from elastomeric material such as 
rubber. Each pillar comprises a central body 75 
23 of generally square cross-section, an upper 
or housing engaging end indicated generally at 
24, and a lower or backing plate engaging end 
indicated generally at 25, see Figure 3. As- 
sembly of each of the pillars is carried out by 80 
first inserting the end 24 through one of four 
square-shaped holes 26 formed in circular 
raised portions 27 of the backing plate 2. The 
pillar is then pushed upwards until the edges 
of the hole 26 surround a portion 28 of the 85 
lower end 25 of the pillar and are themselves 
sandwiched between a circular disc-like ter- 
minal portion 29 and a flared portion 30 of the 
body 23. To prevent relative rotation move- 
ment between the pillars and the backing plate 90 
the portion 28 is made of substantially square- 
shaped cross-section. The backing plate with 
the four pillars is then hand assembled into 
the housing 1. This is facilitated by forming 
the terminal part 31 of the upper end of each 95 
pillar as the frustrum of a cone, which ter- 
minal pan is forced upwards past an annular 
rib 32 provided within a generally cyhndrical 
locating member 33 formed in the housing 1. 
In performing this operation the rib 32 effec- 100 
tively surrounds a cylindrical portion 34 on the 
pillar and is itself sandwiched between the 
underside of the terminal part 31 and the 
upper surface of a tapered portion 35 of the 
pillar. The tapered portion 35 has four identi- 105 
cal faces which are trapezoidal in form and is 
of generally square-shaped cross-section, the 
four faces engaging with complementary por- 
tions 36 in the locating member 33 to prevent 
relative rotational movement between the 119 
pillars and the housing 1. It is not essential 
that the pillars are formed with portions of 
generally rectangular cross-section as long as 
relative rotation between the pillars and the 
backing plate or housing respectively is pre- 115 
vented. 

For example, pillars such as that shown in 
Figures 5 and 6 may be used in combination 
with further means described below. It will 
be seen that the pillars shown in Figures 5 and 120 
6 are formed with a frusto-conical upper end 
portion 37, a cylindrical body-portion 38 and 
a circular disc-tike lower end portion 39. In 
this case, relative rotation is prevented by 
chmping the lower end portion of each pillar 125 
to a modified backing plate 40. Conveniently, 
a pair of strap-members 41 may be used (one 
of which is shown in Figures 5 and 6), which 
not only serve to damp the pillars to the 
backing plate but alro hold clamping rods 42 130 
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in position, there rods being similar in func- 
tion to the rods 3 and 4 shown in Figure 1. 
As shown each strap member 41 is formed 
with a pair of circular holes 43 the dia- 

5 meter of which are intermediate that of the 
end portion 39 and the body portion 38 of 
each pillar. Consequently, the pillars may be 
inserted into the strap-members so that the 
end portion 39 abuts the underside thereof 

10 (see Figure 6). After insertion of the pillars 
each strap member is secured to the backing 
plate 40 by means of nut 44 and bolt 45. To 
ensure correct location of each strap-member 
on the backing plate each end of the latter is 

15 provided with a pair of upturned lugs 46 which 
enter corresponding slots 47 formed in the 
strap-members. The backing plate is also 
formed with four raised portions 48 each of 
which is arranged, in co-operation with a 

20 respective lug 46, to hold in position the lower 
end portion of a corresponding pillar. Clamp- 
ing of each pillar is thereby achieved by the 
combined effect of the lugs 46 and raised por- 
tions 48 and sandwiching the lower end of 

25 each pillar between the strap-members and the 
backing plate. The upper end portion 37 of 
each pillar may be secured to die sander at- 
tachment housing in somewhat similar fashion 
to that described for the example illustrated 

30 in Figure 1 to 4. Alternatively, the upper end 
portions may be arranged to be plugged into 
holes formed in a pair of clamping plates 
(not shown) each of which is detachably 
secured to the underside of the housing 

35 vertically above a corresponding one of the 
strap members 41. 

It will be understood that the orbital sander 
arrangement described above could be of 
unitary construction, that is, in which the 

40 electric drill 10 and the housing 1 are formed 
integrally. Furthermore the electric drill 10 
could be replaced not only by a drill which 
is operated, e.g. pneumatically, but also by 
any power unit which is capable of providing 

45 rotation of the drive spindle 17. 

In particular, it will be understood that 
the pillars described above are not limited in 
application to orbital sander attachments or 
arrangements but can be used in conjunction 

50 w ith any power driven abrasive tool in which 
there is relative movement between the back- 
ing plate and the housing. 
WHAT WE CLAIM IS : — 
1. A power-driven adrasive tool for use with 

55 a rotary power unit including a housing for 
receiving the drive-shaft of the power unit and 
a backing plate which is arranged, in use, for 
operative connection to the drive-shaft, the 
backing plate and the housing being mounted 

60 on opposite ends of a number of retaining 
pillars, made entirely of elastomeric material, 
one end of each pillar being so shaped that the 
backing plate may be detachably fastened 
thereto. 

65 2. A tool as claimed in claim 1 in which 



the said one end of each pillar is shaped for 
push-fitting engagement with the backing 
plate. 

3. A tool as claimed in claim 1 or 2 in 
which the said one end of each pillar is ar- 70 
ranged to engage in a corresponding recess 
formed in the backing plate, 

4. A tool as claimed in any one of claims 
1 to 3 in which a portion of die said one end 

of each pillar is shaped to prevent relative 75 
rotation between the pillar and the backing 
plate. 

5. A tool as claimed in claim 4 in which the 
saio! portion is of generally rectangular cross- 
section and is arranged to engage into a com- 80 
plementary recess formed in die backing plate. 

6. A tool as claimed in claim 1 in which 
the said one end of the pillar is clamped to 
the backing plate by means of a strap member 
which is itself detachably securable to the 85 
backing plate. 

7. A tool as claimed in claim 6 in which the 
said one end of the pillar is formed with a 
disc-like flange which is sandwiched between 

the strap-member and the backing plate. 90 

'8. A tool as claimed in claim 7 in which 
the strap-member is formed with a pillar 
receiving orifice the diameter of which is less 
than the diameter of said flange. 

9. A tool as claimed in any one of claims 95 
6^ to 8 in which two strap-members are pro- 
vided each being arranged to clamp a pair 

of said retaining pillars. 

10. A tool as claimed in any one of claims 

6 to 9 in which the backing plate is formed 100 
with projections which serve to locate each 
pillar on the backing plate and to prevent rela- 
tive rotation therebetween. 

11. A tool as claimed in any one of claims 

1 to 10 in which the other end of each pillar 105 
is shaped for push-#tting engagement with the 
housing. 

12. A tool as claimed in claim 11 in which 
the said other end is arranged to engage in a 
corresponding recess formed in the housing. no 

13. A tool as claimed in claim 11 or 12 in 
which a portion of the said other end is shaped 
to prevent relative rotation between the pillar 
and the housing. 

14. A tool as claimed in claim 13 in which 115 
the said portion is of generally rectangular 
cross-section and is arranged to engage into a 
complementary recess formed in the housing. 

15. A tool as claimed in anv one of claims 

1 to 10 in which the other end of each pillar 120 
is damped to the housing by means of a 
clamping plate which is itself detachably 
securable to the housing. 

16. A tool as claimed in claim 15 in which 

the said other end is formed with a frusto- 125 
conical portion which is insertable into an 
orifice formed in said clamping plate, the 
maximum diameter of said frusto-comcal por- 
tion being greater than the diameter of said 
orifice. 130 
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17. A tool as claimed in claim 16 in which 
two clamping plates are provided each being 
arranged to clamp a pair of said retaining 
pillars. 

18. A tool as claimed in any one of claims 
1 to 17 in which the backing plate is general- 
ly rectangular, a retaining pillar being mounted 
in each comer thereof. 



19. A power driven abrasive tool substantial- 
ly as hereinbefore described with reference to 
and as illustrated by the accompanying draw- 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Quality Court, 
Chancery Lane, London, W.C.2. 
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